Continuous inhibition of renin release in dogs by vagally innervated receptors in the cardiopulmonary region.
Inhibition of the release of renin by vagal afferents from the heart and lungs was studied in 14 dogs with their aortic nerves cut and their carotid sinuses vascularly isolated. The release of renin from one kidney was calculated from the venous-arterial difference in plasma renin activity (radioimmunoassay) and the renal blood flow (electromagnetic flowmeter). Renin release was determined before and during temporary interruption of afferent vagal nerve traffic (bilateral cooling of the cervical vagi). With carotid sinus pressure maintained at 40 mm Hg, vagal cooling increased mean aortic blood pressure (24%), decreased renal blood flow (19%), and increased renin release (241%). With sinus pressure maintained at the mean aortic blood pressure existing during the control period, vagal cooling caused a lesser increase in mean aortic blood pressure (12%), little decrease in renal blood flow (7%), and a marked increase in renin release (522%). The changes in renal blood flow and renin release with vagal cooling were prevented by renal denervation. Thus, vagal afferents from the cardiopulmonary region exert a tonic restraint on the release of renin; this restraint occurs in circumstances in which these afferents cause little change in total renal blood flow.